Terapie CAR-T bunkami z pohledu
farmaceuta




Co jsou CAR-T bunky?

> Pripravky moderni terapie (ATMP, genova terapie).

> CAR-T bunky jsou T-lymfocyty geneticky upravené
tak, aby exprimovaly chimérické antigenni receptory.

» CAR jsou rekombinantni receptory, jejichz exprese
ucini Tlymfocyt tumor specifickym.

» Soucasti genetické Upravy je ovlivnéni dalSich
signalnich drah souvisejicich s protinadorovym
ucinkem, proliferaci a prezitim CAR-T bunék.



Co jsou pripravky moderni terapie

> Patri sem:
LP genové terapie
LP somatobunécné terapie
LP tkanového inzenyrstvi
Kombinované pripravky (se ZP)

» Evropska legislativa: Nafizeni EK 1394/2007,
Smeérnice 2001/83/EC (GT a SCT), ZoL + navazujici
predpisy



Co jsou CAR-T bunky? (pokrac.)

» Principem CAR je tedy kombinace extracelularniho
vazebného mista pro antigen (MADb) a intracelularni
domény T-bunééného receptorového komplexu.

» Napr. tisagenleucel kombinuje specificitu vuéi CD-19
s aktivaci intracel. domén 4-1BB (CD137; expanze a
preziti CAR-T) a CD3 zeta (aktivace CAR-T a
protinadorova cytotoxicita CAR-T).

» Jde tedy o imunoterapeuticky pristup vyuzivajici
upravené autologni bunky.



Vyuziti CAR-T bb.
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» (Teoreticky) pouzitelné proti Sirokému spektru nadoru
Hematologickych (jiz schvalené pripravky a ve vyzkumu)

Solidnich (ve vyzkumu)

Cancer type Antigen
B cell malignancies CD19, CD20, CD22, CD23, CD30, RORI, kappa light chain, PD-1
AML CD28, CD128, CD33, CD44, CD44v6, NKG2D
Hodgkin Lymphoma CD30
T cell malignancies CD5, CD30
Myeloma CD138, CS-1, CD38, NKG2D, CD44v6, BCMA*, CD19
Solid tumours anti-HER2/neu, EGFRVIII, GD-2, CEA, FAP, Glypican 3, Mesothelin,
IL13Ra2

*BCMA = B-cell Maturation Antigen

Papathanasiou, M.M et al. (2020) 'Autologous CAR T-cell therapies supply chain:
challenges and opportunities?', Cancer Gene Therapy, 27(10-11), 799



Schvalené CAR-T a jejich indikace
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Tisagenlekleucel (Kymriah)

l: difdzni velkobunécny B-lymfom, folikularni lymfom ve 3. a dalsi linii u dospélych, B-ALL ve
2./3. a dalsi linii u déti a dospélych do 25 let.

»  Axikabtagen ciloleucel (Yescarta)

I: Difuzni velkobunécény B-lymfom ve 3. a dalsi linii u dospélych, primarni mediastinalni
velkobunécény B-lymfom ve 3. a dalsi linii u dospélych.

» Lisocabtagen maraleucel (Breyanzi)

I: relabujici nebo refrakterni difuzni velkobunécény B-lymfom, primarni mediastinalni
velkobunécny B-lymfom, folikularni lymfom grade 3B (3. linie I€Cby)

»  Brexukabtagen autoleucel (Tecartus)
I: lymfom z plastovych bunék (MCL) ve 3. a dalsi linii u dospélych.
» |decabtagen vicleucel (Abecma), Ciltacabtagene autoleucel (Carvykti)

I: Relabujici refrakterni mnohocetny myelom s progresi po treti linii IECby.



Rizika CAR-T terapie
> Hlavnimi klinickymi riziky jsou:
Cytokinovy syndrom (Cytokine release syndrome, CRS)
Neurologicka toxicita (ruznych stupnu az po nejzavaznéjsi)

Tumor lysis syndrom, dlouhodoba deplece normalnich B-
lymfocytu, infekce, agamaglobulinémie

Zhorseni stavu pacienta v obdobi mezi aferézou a aplikaci
> Risk management plan

» Lécba CAR-T bunkami je vazana na certifikovana
centra

CR: FN Motol, VFN, UHKT, FNHK, FN Plzen, FN Brno, FN
Olomouc



CAR-T bunky

Geneticka
modifikace

Kryoprezer-
vace

Namnozeni

workflow u konkrétniho
pacienta

Vystupni
kontrola,
propusténi

Aktivace

Transport
do
nemocnice

Rozmrazeni

Monitoring efektu
a dlouhodobych
komplikaci

Indikace a pfedchozi
lé¢ba

Pfiprava pacienta
(bridging therapy)

Monitoring akutnich NU




Role farmaceuta
Shrnuti

» Site certification

Dolozeni potrebnych certifikaci, vybaveni, Skoleni, zajisténi
povinné medikace (tocilizumab nebo alternativy), logistické
zajisténi...

» U konkrétnich pacienti

Traceabilita od objednani do podani, KF servis (akutni toxicita,
dlouhodobé komplikace atd.), farmakoekonomické aspekty,
priprava bridging CHT, prijeti a kontrolované rozmrazeni
produktu, reseni pri pripadné nezpusobilosti pacienta...

> (Nemocniéni vyjimka)

QA, kvalifikovana osoba...
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V praxi

» Ve FN Motol od r. 2020

s

probéhla aplikace pripravku
,u

i

nékterych nutna dal
transplantace.
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tisagenlekleucel u 6 pacientu

» VSichni pacient
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A e a h Adopted by EAHP’s General Assembly in June 2022

(( european association
of hospital pharmacists

EAHP Position Paper on Advanced Therapy Medicinal Products
Making a difference by revolutionising patient care!

The use of advanced therapy medicinal products (ATMPs) for the treatment of disease and injury is growing.
The European Commission noted this in its Pharmaceutical Strategy for Europe which also touches on ATMPs
in the section covering enabling innovation and digital transformation.! The European Medicines Agency
(EMA) plays a central role in the authorisation of new therapies and included supporting the translation of
ATMPs into patient treatments as one of the strategic goals and core recommendation for human medicines
in its Regulatory Science to 2025 Strategy.?

Within the EU, ATMPs are centrally regulated® and cover biological medicinal products that can be classified
as either gene therapy medicinal products (GTMPs), somatic cell therapy medicinal products (sCTMPs), tissue-
engineered medicinal products (TEPs) or any combination of the three.? They are often injectable and all
healthcare orofessionals. including hospital pharmacists. need to understand how to handle ATMPs safelv.
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